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Abbreviation Full Name 
7SK snRNP 7SK small nuclear ribonucleoprotein 
AIDS Acquired Immune Deficiency Syndrome 
Brd4 Bromodomain-containing protein 4 
CDK9 Cyclin denpendent kinase 9 
CTD C-terminal domain 
DMEM Dulbecco′s modified of Eagle′s medium 
DRB 5,6-dichloro-1-b-D-ribofuranosyl-benzimidazole 
HAART Highly active antiretroviral therapy 
HDAC Histone deacetylase 
HIV-1 Human immunodeficiency virus type 1 
HMBA Hexamethylene bisacetamide 
LTR Long terminal repeats 
P-TEFb Positive transcriptional elongation factor b 
PKC Protein kinase C 
PP2B Protein phosphatase 2B 















SEC Super elongation complex 
TAR Trans-activation response 
































一方面引起了 7SK snRNP 复合物的解离，促进 SEC 复合物的组装，使得总
RNA Pol  Ⅱ 以及 RNA PolⅡ-CTD-Ser2 的在 HIV 基因组 Nascent RNA 区域结
合增多，促进 HIV 基因组转录延伸过程；另一方面，钙离子内流激活钙调磷
酸酶 CaN，引起下游的 NFATc2 蛋白响应，促进其入核并在 HIV 基因组的
Promoter 上富集，促进 HIV 基因转录起始过程。同时发现，ARL10-S8 具有
抗肿瘤活性并通过细胞色素 C 途径引起细胞凋亡。 

















The current therapy of AIDS is HARRT（highly active antiretroviral 
treatment, HAART）, which is also called cocktail therapy. It can effectively 
inhibit the replication of HIV virus, reduce the number of virus particles and 
prolong the survival time of patients. But the HARRT therapy cannot completely 
remove HIV-1 virus, leading to drug resistance and producing strong toxic side 
effects. It is necessary to find new treatments to cure AIDS completely. "Shock 
and Kill" therapy, which can cure AIDS through removing latent HIV virus 
reservoir, received considerable attention once being proposed. 
Natural product with unique structure, biological activity and low drug 
resistance, has gradually become a hot topic in drug development. We cooperate 
with center of natural product in school of pharmacy, Xiamen University, hoping 
to find activators from secondary metabolites of plant symbiotic fungi with low 
toxicity, high efficiency, so as to provide a prodrug for therapy "shock and kill". 
We use J-Lat A2 cell as the screen model, which is a cell type stimulating HIV-1 
virus in the human body in a latent state. We have screened fermentation products 
of 18 strains of endophytic fungus in Anoectochilus roxburghii , the results 
showed that Anoectochilus symbiosis fungus ARL-10 (temporarily named) 
fermentation extract can activate latent HIV virus. Finally we obtained the active 
monomer material ARL10-S8 (temporarily named), its molecular weight is 
589.34g/mol through mass spectrometry, this monomer is difficult to dissolve, 
leading to the failure of getting exact chemical structure information by nuclear 
magnetic resonance. Preliminary research of mechanism reveal that ARL10-S8 
can induce calcium flowing , which causes the dissociation of 7SK snRNP 
complexes and promotes the formation of SEC complexes, the total RNA PolⅡ
and RNA PolⅡ-CTD-Ser2 were found to be enriched on HIV nascent RNA 















promotion of NFATs nuclear import and enrichment on HIV promoter caused by 
the activation of calcineurin CaN, increases the transcription activities of HIV 
initiation. We also find that ARL10-S8 has anti-tumor effect, and induces HeLa 
cells apoptosis by the way of cytochrome C pathway. 

















HIV 病毒全称为人类免疫缺陷病毒（Human Immunodeficiency Virus，









底，全球现存活艾滋病感染者高达 3500 多万人。HIV 病毒引起感染者机体抵
抗力极度下降，甚至瓦解患者免疫系统，使其容易受到多种病原体的侵害，
造成多种疾病，如真菌感染，肺炎，肾病等。 
HIV 基因全长约 9.8kb，由 gag, pol, env, tat, rev 和 nef, vpr, vpu, vif 蛋白





滋病患者平均每天要产生 100 亿个病毒颗粒，造成错误机率增加。3 不同病
















HIV 导致人体的 T 淋巴细胞大量消亡，导致免疫系统功能性瘫痪[14]。由
于 HIV 的变异极其迅速，难以生产特异性疫苗 [15]。艾滋病由于其传染的危
害性，被列为国境卫生监测传染病之一，我国卫生部门将其列入乙类传染病。 
艾滋病毒感染的的第一步，是病毒蛋白颗粒与 T 淋巴细胞上的膜受体结
合，即病毒蛋白 gp120 与 T 细胞表面的 CD4 受体以及共受体 CCR5 或 CXCR4
结合[16]。起初，研究人员普遍认为与 HIV 病毒糖蛋白的结合只需要 CD4 受
体参与，但经过多年研究，科学家发现艾滋病毒侵染 T 细胞，不仅需要 CD4
受体，其共受体也是必不可少的，并最终发现了这个共受体 CCR5[17]。我国





CD4+T 细胞，HIV 病毒侵入宿主细胞后，利用自身的逆转录酶将基因组 RNA
逆转录为 DNA，并插入到人体正常基因组序列中，从而将病毒基因组整合到
人染色体中，结果造成 HIV 基因组成为人体基因组的一部分，伴随着人体正
常基因进行复制和转录。 HIV 病毒将感染后的 CD4+T 细胞转化为静息细胞
（resting CD4+T cell），使细胞周期停滞在 G0 期，细胞的复制和转录水平极
低，没有病毒蛋白质和新病毒颗粒的产生，因此无法被免疫系统查杀，从而
长久潜伏下来，这就是 HIV 病毒潜伏库产生的过程。HIV 病毒潜伏库可以长
久生存，半衰期为 4 周，一旦受到外界刺激或者体内环境影响，HIV 病毒潜
伏库又可以被重新激活，快速进入转录活跃期，产生新的病毒蛋白，与病毒
RNA 一起包装成新的病毒颗粒。 
1.1.3 艾滋病 HAART 疗法 
高效抗逆转录病毒疗法[18]（Highly Active Antiretroviral Therapy，HAART）
是目前国际上最为常用的艾滋病治疗方法。HIV 复制[19]过程的重要环节可概
括为：HIV 对宿主细胞的吸附、HIV 与宿主细胞的融合、病毒 RNA 的逆转
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